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DETAILED ACTION 
Continued Examination Under 37 CFR 1.114 

1 . A request for continued examination under 37 CFR 1.114, including tine fee set 
forth in 37 CFR 1 .17(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1 .17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on 
10/17/08 has been entered. 

Response to Amendment 
Wittidrawn Rejections 

2. The 35 U.S.C. 103(a) rejections of claims 1-13 are withdrawn due to Applicant's 
amendment dated 10/17/08. 

^evi^ Rejections 
Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 

States. 
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3. Claims 11-13 are rejected under 35 U.S.C. 102(b) as anticipated by or, in tlie 
alternative, under 35 U.S.C. 103(a) as obvious over Shimizu (US 5,739,882). 

Regarding claim 1 1 , Shimizu teaches a method of manufacturing a polymeric 
stratified-phase-separated composite (resin 50 separated from liquid crystal material 59, 
column 12, lines 38-40) in Fig. 5 shown on the next page, comprising a film of a liquid 
(liquid crystal 59, column 12, lines 28-38) and supporting members formed of a 
polymerized material and extending through the film of liquid (polymerized column 
spacer 50, column 12, lines 35-40), the polymeric stratified-phase-separated composite 
being provided, with its film of liquid side, on a substrate surface having in accordance 
with a pre-determined pattern selected first and second regions, the first regions being 
functionalized for selective accumulation of the polymerized material (precipitated on 
the substrate at portions 60 which are intentionally rendered hydrophobic, column 13, 
lines 10-15) and the second regions being functionalized for selective accumulation of 
the liquid (hydrophilic 61 portions to be in contact with the liquid crystal, column 13, lines 
35-40), wherein the supporting members 50 extend selectively and self-align onto the 
selected first regions 60, for the purpose of providing the desired control of the 
positioning of the supporting members (conclusively, positions precipitating the resin 
can be controlled as desired, column 13, lines 8-16). 
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Shimizu teaches the steps of providing a substrate surface having in accordance 
with a pre-determined pattern selected first and second regions, the first regions being 
functionalized for selective accumulation of the polymerized material (precipitated on 
the substrate at portions 60 which are intentionally rendered hydrophobic, column 13, 
lines 10-15) and the second regions being functionalized for selective accumulation of 
the liquid (hydrophilic 61 portions to be in contact with the liquid crystal, column 13, lines 
35-40); providing onto the substrate surface, a layer of polymerizable stratified-phase- 
separable material (surface of the substrate to be in contact with the liquid crystal 
mixture, column 13, lines 35-40); and obtaining the polymeric stratified-phase-separated 
material composite from the polymerizable stratified-phase-separable material by 
inducing polymerization of the polymerizable stratified-phase-separable material at least 
at locations where the layer of polymerizable stratified-phase-separable material is 
adjacent to the first regions (the polymer resin in the cell is cured thereafter by 
irradiating UV radiation, column 15, lines 39-42). 
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Although Shimizu fails to teach the layer of polymerized material covering the film 
of liquid in the final product of the one embodiment described above, the combination of 
method steps taught by Shimizu, as described above, does not preclude the formation 
of that feature which is recited as part of the intended purpose of the presently claimed 
method steps of manufacturing, and is capable of inherently supporting an intended 
step of providing a layer of a polymerized material covering the film of liquid, for the 
purpose of further increasing the adhesion strength between the two substrates, that is 
provided by the supporting members as taught by Shimizu (cured resin columns, 
column 12, lines 60-65). 

Regarding claim 12, Shimizu teaches that the polymerizable stratified -phase- 
separable material is photo-polymerizable (column 15, lines 39-42). 

Regarding claim 13, Shimizu teaches that the photo-polymerization is induced by 
means of irradiation of the entire cell (column 15, lines 39-42) which is a form of flood 
exposure. 

Claim Rejections - 35 USC § 103 

The text of those sections of Title 35, U.S. Code not included in this action can 
be found in a prior Office action. 

4. Claims 1-2, 4, 6-10 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Nakao (US 6,486,932) in view of Shimizu (US 5,739,882). 

Regarding claim 1, Nakao teaches a polymeric stratified-phase-separated 
composite (5, column 8, lines 62-66, Fig. 1) shown on the next page, comprising a film 
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of a liquid (liquid crystal 3, column 8, lines 64-66, Fig. 1) as defined in Applicant's 
specification (liquid crystal, page 6, lines 5-25), a layer of polymerized material (polymer 
resin 4, column 8, lines 64-66, Fig. 1) covering the film of liquid 3, and supporting 
members formed of the polymerized material and extending from the layer of 
polymerized material 4 through the film of liquid 3 (hatched area 4, Fig. 1), the polymeric 
stratified-phase-separated composite 5 being provided, with its film of liquid 3 side, on a 
substrate surface (2, column 8, lines 62-67, Fig. 1) having in accordance with a 
predetermined pattern selected first and second regions, the first regions being treated 
for selective accumulation of the polymerized material 4 and the second regions being 
treated for selective accumulation of the liquid 3 (treating a surface of a substrate to 
control a wettability such that a wettability of the substrate by a liquid crystal is larger 
than a wettability of the substrate by a prepolymer component, column 6, lines 1-5), 
wherein the supporting members extend selectively onto the selected first regions 
(hatched area 4, Fig. 1). 
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Applicant's specification identifies Nakao (U.S. Pat. 6,486,932, page 5, lines 13- 
1 6) as having a structure that meets the presently claimed structure. Nakao fails to 
specify that the first regions and second regions are functionalized such that the 
supporting members not only extend selectively but also self-align onto the selected first 
regions. 

However, Shimizu teaches a polymeric stratified-phase-separated composite 
(resin 50 separated from liquid crystal material 59, column 12, lines 38-40) in Fig. 5 
shown on the next page, comprising a film of a liquid (liquid crystal 59, column 12, lines 
28-38) and supporting members formed of a polymerized material and extending 
through the film of liquid (polymerized column spacer 50, column 12, lines 35-40), the 
polymeric stratified-phase-separated composite being provided, with its film of liquid 
side, on a substrate surface having in accordance with a pre-determined pattern 
selected first and second regions, the first regions being functionalized for selective 
accumulation of the polymerized material (precipitated on the substrate at portions 60 
which are intentionally rendered hydrophobic, column 13, lines 10-15) and the second 
regions being functionalized for selective accumulation of the liquid (hydrophilic 61 
portions to be in contact with the liquid crystal, column 13, lines 35-40), wherein the 
supporting members 50 extend selectively and self-align onto the selected first regions 
60, for the purpose of providing the desired control of the positioning of the supporting 
members (conclusively, positions precipitating the resin can be controlled as desired, 
column 13, lines 8-16). 
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Therefore, it would liave been obvious to one of ordinary sl<ill in tine art at tine 
time the invention was made, to have functionalized the first regions and second 
regions such that the supporting members not only extend selectively but also self-align 
onto the selected first regions in the polymeric stratified-phase-separated composite of 
Nakao, in order to obtain the desired control of the positioning of the supporting 
members, as taught by Shimizu. 

Regarding claim 2, Nakao teaches that the first regions are treated for selective 
accumulation of the polymerized material 4 and the second regions are treated for 
selective accumulation of the liquid 3 (treating a surface of a substrate to control a 
wettability such that a wettability of the substrate by a liquid crystal is larger than a 
wettability of the substrate by a prepolymer component, column 6, lines 1-5). Thus the 
selected first and second regions are regions of high and low affinity, respectively, for 
polymerizable material from which the polymerized material of the supporting members 
is obtained. 
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Regarding claim 4, Shimizu teaches that the first regions are functional ized for 
selective accumulation of the polymerized material (precipitated on the substrate at 
portions 60 which are intentionally rendered hydrophobic, column 13, lines 10-15) which 
means that they are functional ized for facilitating a relatively high rate of polymerization, 
and that the second regions are functionalized for selective accumulation of the liquid 
(hydrophilic 61 portions to be in contact with the liquid crystal, column 13, lines 35-40) 
which means that they are functionalized for facilitating a relatively low rate of 
polymerization, for the purpose of providing the desired control of the positioning of the 
supporting members (conclusively, positions precipitating the resin can be controlled as 
desired, column 13, lines 8-16). 



Regarding claim 6, Nakao teaches that the polymeric stratified-phase-separated 
composite can be a photo-polymeric stratified-phase-separated composite (column 6, 
lines 15-20). 



FIG.5 
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Regarding claim 7, Nal<ao teaches that the supporting members are formed as 
walls partitioning the film of liquid into a plurality of separate liquid-filled pockets (liquid 
crystal 3, hatched area 4, column 8, lines 64-66, Fig. 1). 

Regarding claim 8, Nakao teaches that the liquid is a liquid crystal (liquid crystal 
3, column 8, lines 64-66, Fig. 1). 

Regarding claim 9, Nakao teaches that the substrate surface 2 is, on a side 
facing the film of liquid 3, provided with an alignment layer 7 (column 9, lines 5-10, Fig. 
1). 

Regarding claim 10, Nakao teaches a liquid crystal display comprising the 
polymeric stratified-phase-separated composite 5 (column 8, lines 54-65). 
5. Claim 3 is rejected under 35 U.S.C. 103(a) as being unpatentable over Nakao in 
view of Shimizu as applied to claims 1 -2, 4, 6-1 0 above, and further in view of Wu (US 
6,322,861). 

Nakao, as modified by Shimizu, teaches the polymeric stratified-phase-separated 
composite comprising supporting members and substrate surface having in accordance 
with a predetermined pattern selected first and second regions, the first region being a 
region of high affinity for polymerizable material from the which the polymerized material 
of the supporting members is obtained, being functional ized for selective accumulation 
of the polymerized material and the second region being a region of low affinity for 
polymerizable material from the which the polymerized material of the supporting 
members is obtained, being functionalized for selective accumulation of the liquid, as 
discussed above. In addition, Shimizu teaches that the regions of high affinity on the 
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substrate surface are functionalized with coupling agents wliich contain chemically 
reactive groups (precipitation positions of the polymerized spacer can be defined by 
providing hydrophobic 60 portions on the surface of the substrate by applying a coupling 
agent, column 13, lines 37-42, Fig. 5), for the purpose of providing the desired control of 
the positioning of the supporting members (conclusively, positions precipitating the resin 
can be controlled as desired, column 13, lines 8-16). Thus the regions of low affinity are 
not so functionalized. Shimizu fails to disclose that regions of the supporting members 
are also functionalized with chemically reactive groups to react and form covalent bonds 
with the chemically reactive groups of the substrate surface. 

However, by virtue of their function, coupling agents inherently contain multiple 
chemically reactive groups that couple two components, each containing at least one 
chemically reactive group, together to form covalent bonds for the purpose of providing 
the desired bond strength. Thus the use of a coupling agent suggests to one of 
ordinary skill in the art that regions of the supporting members can also be 
functionalized with chemically reactive groups, as evidenced by Wu. 

Wu teaches that coupling agents couple two components together through 
chemically reactive groups (reactive coupling is a process of creating a chemical bond 
between two components (column 5, lines 24-30) present on each component (reactive 
groups within the coatings on the substrate, reactive groups within the spacer particle, 
column 5, lines 35-45). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made, to have further functionalized regions of the supporting 
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members in tlie polymeric stratified-phase-separate composite of Shimizu, with 
chemically reactive groups, to couple and hence react to form covalent bonds with the 
chemically reactive groups of the substrate surface, as evidenced by Wu, in order to 
obtain the desired bond strength. 



Allowable Subject Matter 

6. Claim 5 is objected to as being dependent upon a rejected base claim, but would 
be allowable if rewritten in independent form including all of the limitations of the base 
claim and any intervening claims. The closest cited prior art of record, US 6,486,932, 
fails to fairly teach or suggest, even in view of US 5,739,882 and US 6,322,861 , a 
polymeric stratified-phase-separated composite comprising a film of a liquid, a layer of a 
polymerized material covering the film of liquid and supporting members formed of the 
polymerized material and extending from the layer of polymerized material through the 
film of liquid, the polymeric stratified-phase-separated composite being provided, with its 
film of liquid side, on a substrate surface having in accordance with a predetermined 
pattern selected first and second regions, the first regions being functionalized for a high 
rate of polymerization facilitated by means of a low concentration of a polymerization 
inhibitor for selective accumulation of the polymerized material and the second regions 
being functionalized for a low rate of polymerization by means of a high concentration of 
a polymerization inhibitor for selective accumulation of the liquid, wherein the supporting 
members extend selectively and self-aligned onto the selected first regions. 
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None of the references teach the presence of a polymerization inhibitor, let alone 
low or high concentrations, in either the first or second regions of the substrate surface. 

Response to Arguments 

7. Applicant's arguments regarding claims 1-4, 6-10 have been considered but are 
moot in view of the new ground(s) of rejection. 

Any inquiry concerning this communication should be directed to Sow-Fun Hon 
whose telephone number (571)272-1492. The examiner can normally be reached 
Monday to Friday from 10:00 AM to 6:00 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Keith Hendricks, can be reached on (571)272-1401 . The fax phone number 
for the organization where this application or proceeding is assigned is (571)273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 

Sow-Fun Hon 
Examiner, Art Unit 1794 



